We describe the expression pattern of cSix3, a chick homologue of the murine Six3. cSix3 transcripts are expressed from presomitic stages in the most anterior portion of the neural plate. As the neural tube folds and the optic vesicles evaginate, cSix3 is expressed in the optic vesicle and the rostroventral forebrain. At later stages, cSix3 is found in most of the structures derived from the anterior neural plate, i.e. olfactory epithelium, septum, adenohypophysis, hypothalamus and preoptic areas. During eye development, cSix3 expression is first found in the entire optic vesicle and the overlying ectoderm but soon becomes restricted to the prospective neural retina and to the lens placode. In the developing neural retina, cSix3 is expressed in the entire undifferentiated neuroepithelium but is rapidly downregulated, first in the postmitotic photoreceptors and later in the majority of retinal ganglion cells.
The chick embryo eye, being large and rather accessible, is an excellent model to study the early development of the vertebrate eye. With this in mind, we have recently cloned from this species two members of the sine oculis/Six gene family, cSix3 and cSix4 (Bovolenta et al., 1996) , which are homologues of the murine Six3 and Six4 genes (Oliver et al., 1995; Kawakami et al., 1996) . cSix3 encodes a protein with a predicted sequence of 311 aminoacids in which the homeo-and Six-domain are basically identical to that of the murine Six3 (Oliver et al., 1995) . The 3′ end of the sequence of cSix3 is, however, closest to that reported by Kawakami et al. (1996) as Six3b. Overall, the aminoacid sequence of cSix3 presented a 82 and 80.7% homology with Six3 and Six3b, respectively. In this report we present the expression pattern of cSix3. Fig. 1 shows that cSix3 is first detected around HH6 with a strong expression restricted to the most anterior portion of the embryos (A). At this stage, cSix3 RNA was localised mostly in the head fold (H), both in the neural plate and in the underlying mesoderm (I). A few hours later, at HH8, the posterior margin of cSix3 expression embraced the prospective optic portion of the prosencephalic region (B), according to fate mapping data (Couly and Le Douarin, 1988) . The expression domain delimits a rostral, topologically transverse territory within the secondary prosencephalon (E,F), which corresponds to prosomere 6, according to the model of Rubenstein et al. (1997) . Thus, the domain of cSix3 expression comprises a territory which will originate both neural and non-neural structures, such as the hypothalamus, optic vesicles, ventral forebrain, neurohypophysis, olfactory placodes and adenohypophisis. All of these structures maintain cSix3 expression at later stages of development (i.e. U,V,X).
As the neural tube closes and optic vesicles begin to evaginate (C-F,J-L), cSix3 is expressed in the entire rostralmost portion of the neural tube (Shimamura et al., 1995) , being particularly strong in the region of the rostral neuropore (C,D), prospective septum and preoptic area (D-F), ventral aspect of the optic stalks (D-F,K), optic vesicles (C-F,J-L) and in the infundibular region (D-F). The boundary of the cSix3 domain passes now across the dorsal aspect of the optic vesicle (E,K,L), possibly corresponding to the prospective limit between neural and pigment retina (M). Prospective telencephalon and roof areas caudal to the rostral neuropore lack any cSix3 signal (arrowhead, K). In addition, cSix3 RNA was detected in the olfactory pit (G) and in the Rathke's pouch at early developmental stages.
As brain structures begin to differentiate, cSix3 RNA was detected in the olfactory epithelium of the nasal pits (V), rostralmost infundibular hypothalamus (T,U) and preoptic area (W,X), all of which are thought to originate from prosomere 6 (Rubenstein et al., 1998) . In addition, from stage 22 onward, cSix3 RNA was found in a few diencephalic nuclei (arrows, T) as well as in the striatal formation of the basal telencephalon (W,X).
cSix3 is expressed strongly in the eye but its expression varies with the developmental stages. During eyebud evagination, cSix3 is found in the entire optic vesicle and in the overlying ectoderm (arrow, J). However, as soon as the vesicles begin to invaginate, cSix3 transcripts disappear from the prospective pigment epithelium (L-N) but remain in the lens placode (N) and the prospective neural retina (M,N), as also observed at the optic cup stage (O). From stage 21 onward, cSix3 expression faded also from the lens fibers but was still present in the anterior epithelium of the lens (arrowhead, T) and more strongly in the entire undifferentiated retinal neuroepithelium (P). In contrast to sine oculis, which is expressed in differentiated photoreceptors (Serikaku and O'Tousa, 1994) , cSix3 disappears from the , frontal sections of HH27; (R,V-X) of HH32 and (S) of HH39 embryos. Panels P-S illustrate cSix3 expression during retinal differentiation; panels (T-X) show expression in several brain structures, ad, adenohypophisis; cp, choroid plexus; fg, foregut; gcl, ganglion cell layer; ht, hypothalamus; in, infundibulum; inl, inner nuclear layer; le, lens; lp, lens placode; lv, lens vesicle; nr, neural retina; oe, olfactory epithelium; op, olfactory pit; ov, optic vesicle; pcp, prechordal plate; pe, pigment epithelium; ph, photoreceptor layer; pnr, presumptive neural retina; poa, preoptic area; ppe, presumptive pigment epithelium; rf, rostral forebrain; rn, rostral neuropore; st, stratium.
postmitotic photoreceptors between stage 27 and 32 (Q,R), becoming further restricted at stage 39, when it is found in scattered retinal ganglion, amacrine cells (arrows, S) and, at a lower level, in bipolar cells of the inner nuclear layer.
Methods

Isolation of cSix3 cDNAs.
A cSix3 probe was generated by PCR amplification, using degenerate primers based on the sequence of the sine oculis gene (Cheyette et al., 1994 ; upstream primer corresponded to aminoacid 217-225; reverse complementary to aminoacid 263-276). The probe was used to screen an E2 chick cDNA library, from which a cDNA insert of 1.2 kb was pulled out, corresponding to the fully coded sequence of cSix3. The nucleotide sequence data of cSix3 appears in the EMBL, GenBank and DDBJ Nucleotide Sequence Databases under the accession number Y15106.
In situ hybridisation.
The entire cSix3 cDNA (1.2 kb), cloned in pBluescript SK − , was transcribed to generate digoxigenin labelled antisense and sense probes. Whole-mount in situ hybridisation was performed following the procedure of Henrique et al. (1995) . Hybridisations were carried out at 65°C in 50% formamide. Post-hybridisation washes were performed at the same temperature and in the same buffer. Only embryos staged between HH6 and HH18, according to Hamburger and Hamilton (1951) , were hybridised in toto. After hybridisation, embryos were photographed, cryoprotected and cryostat sectioned 35 mm thick in the transversal plane. In some cases, embryos were dehydrated, embedded in Paraplast and sectioned in a microtome at 15 mm. For older embryos (HH21-39), hybridisations were carried out on tissue sections following the protocol of Schaeren-Wiemers and Gerfin-Moser (1993) , with the following modifications. Embryos were fixed in 4% paraformaldehyde in 0.1 M phosphate buffer (PB), pH 7.3 at 4°C between 3 h and overnight, depending on the size of the embryos and then cryoprotected by immersion in 30% sucrose solution in PB. Cryostat sections 12-16 mm thick were mounted on 2% 3-aminopropyltriethoxy-silane coated slides, air dried and permeabilised with Proteinase K (10 mg/ml in PB-saline containing 0.1% Tween) for 5-10 min at room temperature. Sections were then fixed in 4% paraformaldehyde in PB, pre-hybridised for 1 h at 65°C in 50% formamide and incubated with probes for 16 hr at 65°C.
